Superficial siderosis of the central nervous system (CNS) is a rare entity characterized by the deposition of hemosiderin in the leptomeninges. In most cases it is caused by chronic and recurrent bleeding into the subarachnoid space as a subclinical form and for long periods of time. The cases described in the literature are associated with tumors, aneurysms, arteriovenous malformations, changes in post-surgical, traumatic cervical and brachial plexus injuries. However, the cause of bleeding is unclear in 40-50% of cases. This report describes the case of a 38-year-old man with a history of trauma with a complete lesion of the left brachial plexus. The patient presented progressively worsening gait imbalance, bilateral deafness, tinnitus and memory loss over two years. Neurological examination disclosed bilateral hearing loss, left upper limb plegia with atrophy of muscle mass, spastic paraparesis with pyramidal signs and gait ataxia. The analytical/ genetic study was consistent with hereditary hemochromatosis. In addition to typical findings of siderosis, MR disclosed pseudomeningocele while CT angiography and angiography revealed an aneurysm of the internal carotid artery. Although rare, we should be aware of superficial siderosis especially in imaging studies in patients with deafness or ataxia and in those with lesions of the brachial plexus. The imaging signals are subtle and can easily go unrecognized. The radiological investigation must be extensive to find the primary cause.
Introduction
Superficial siderosis (SS) of the central nervous system (CNS) is a rare entity characterized by the deposition of hemosiderin in the leptomeninges. In most cases it is caused by chronic and recurrent bleeding into the subarachnoid space as a subclinical form and for long periods of time. This condition results in parenchymal damage.
Iron in the form of ferritin is highly toxic and may cause neural death and reactive gliosis. The brain areas most commonly affected are the superior vermis, brain stem and cortex, especially around Sylvian cisterns.
Hemosiderin deposition may also be seen along cranial nerves II, V, VII, VIII and around the spinal cord. It is thought that the cochlear nerve and the cerebellar cortex are particulary vulnerable, owing to their accelerated ferritin synthesis 2 . Cerebellar atrophy is often present, mainly in the superior vermis and anterior cerebellar hemispheres. Spinal cord atrophy is also common. The most common reported clinical symptoms are: hearing impairment (95%), cerebellar ataxia (88%), pyramidal signs (76%), dementia (24%), anosmia (17%), anisocoria (10%) and sensory signs (13%) 2 .The bleeding source may remain undetected despite extensive imaging investigation. Two types of superficial siderosis are described in the literature: idiopathic and secondary superficial siderosis. The common sources of subarachnoid bleeding causing secondary superficial siderosis are dural abnormalities, vascular lesions and tumors, as well as post-traumatic or post surgical lesions. In most of cases, many years elapse between the presumed inciting event and the development of symptoms.
Routine laboratory studies are typically unremarkable. CFS examination commonly reveals haemorrhage and xanthochromia. ment. Rarely, a hyperattenuated rim due calcification at sites of hemosiderin deposition around the brain stem may be seen on CT 1 .
Dural diverticula, pseudomeningoceles, root avulsions and associated dural defects are best characterized on myelography and CT myelography.
Cerebral and spinal catheter angiography are generally unrewarding, but vascular malformations and aneurysms may be detected.
Case Report
The authors describe the case of a 38-yearold man with a history of trauma with complete lesion of the left brachial plexus. The patient presented progressively worsening of gait imbalance, bilateral deafness, tinnitus and memory loss for two years. The neurological examination showed horizontal nystagmus, bilateral hearing loss, left upper limb plegia with atrophy of muscle mass, spastic paraparesis with pyramidal signs and gait ataxia.
Neuroimaging investigation generally includes MR imaging of the brain and spine, CT myelography and cerebrospinal angiography. Brain MRI imaging is the investigation of choice for the diagnosis. The hypointense rim typically seen on T2W* images and coating the cerebellum, brain stem, cranial nerves, cerebral hemispheres and/or spinal cord is produced by the strong magnetic susceptibility effect of iron. This effect is more pronounced on T2W sequences 2 .
In recent years, an extra-arachnoid longitudinally extensive intraspinal fluid-filled collection has frequently been noted in patients with SS. A CT myelogram or digital subtraction myelogram can identify a dural defect that connects the intrathecal space with the fluid-filled collection. The precise mechanism of bleeding in these cases is unknown 1 .
Head or spine CT scan may be helpful to identify cerebellar atrophy or may give a clue to the potential etiology of the source of bleeding.
Post contrast CT in SS has seldom been associated with widespread meningeal enhance-A B Figure 1 MRI, proton density shows a hypointense rim around the brain stem and superior vermis.
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Conclusions
The diagnosis of SS is not easy, especially in the early stages when findings are subtle.
A high index of suspicion is required to proceed in the investigation and establish a diagnosis. The clinical presentation is very similar to a degenerative cerebellar disorder.
A potential source of bleeding should be carefully investigated by imaging the entire neuroaxis.
Despite extensive imaging investigation, a source of bleeding may not be detected. MR imaging shows the characteristic marginal T2W* hypointensity around the brain stem, cerebellum and spinal cord and may also provide a clue to the possible etiology.
The surgical treatment of SS depends on early identification of the bleeding source.
The treatment may include surgical excision of the offending lesion or repair of dural defects.
Since MR imaging has been applied, SS is being increasingly recognized.
Echo Doppler of the cervical vessels suggested an aneurysmal lesion partially thrombosed in the left primitive carotid bifurcation. A brain CT scan revealed atrophy of the superior vermis and anterior cerebellar hemispheres. A hyperattenuated rim was also seen outlining the superior vermis and fourth ventricle, probably due to widespread calcification resulting from recurrent bleeding in the subarachnoid space. Brain CT angiography and catheter angiography were normal, and the same methods at cervical level confirmed a giant aneurysm of the left primitive carotid bifurcation. Typical findings of superficial siderosis were seen in brain and cervical MRI. A hypointense rim seen in PD and T2W* sequences around the brain stem, quadrigeminal plate, cerebellum, superior vermis, cortical sulci of both hemispheres especially in the occipital area, and around the spinal cord (Figures 1 and 2) . At cervical level it was possible to see pseudomeningoceles at C6 to D1, probably due to the brachial plexus lesion resulting from a traumatic accident in the past (Figure 3 ). 
